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Introduction
The process of aging affects health, life style and financial security. Furthermore, the desire to work may wane with advancing age, particularly if accompanied by disabilities. The link between aging and the onset of disability is fairly intuitive. It is well-known that Canada's population is growing older, due to declining fertility as well as declining mortality (Statistics Canada, 1999) . Life expectancy at birth (both sexes) has increased monotonically from 59 years in 1920 -22 to 78 years in 1990 -92 (Statistics Canada, 1999 . Given fertility and mortality trends, the elderly will become a larger and larger fraction of the total population. The proportion of seniors (that is, persons 65 years of age and over) represented only 8% of the total population in 1951; in 1996, the proportion was 12%; and by 2031, the proportion is expected to be over 20% (Statistics Canada, 1999: 72) .
Long term activity limitations (lasting at least 6 months) increase steadily with advancing age (Statistics Canada, 1990: 35; Statistics Canada, 1999: 128) . Consequently, more and more Canadians will have some type of disability or handicap. This is significant because persons with disabilities have emerged as an important voice in Canadian politics, and there is no question that Canada's aging population is already front and centre in social policy debates. However, there are many questions that need answering. How many Canadians suffer some form of activity limitation? Are these limitations temporary or permanent? What are the implications of an episode of disability on work activity and earnings? Will there be adequate income for families with a disabled member? Questions about the rate at which Canadians suffer, or recover from, disability can only be answered with longitudinal data (i.e., panel data), which, previously, did not exist in Canada.
Past Canadian studies of disability have been restricted, by necessity, to cross-sectional data such as the Census, post-Census surveys, or the occasional one-time survey. These data allow one to associate disability status with characteristics such as age, gender and other variables of interest such as income or earnings. But because cross-sectional surveys measure income, disability status and age at a common point in time, it is impossible to discern the process, and consequences, of a disability onset. In other words, it is not possible to examine the work and income patterns of the same individuals before, and after, the onset of disability and its consequences; nor whether the effects differ according to the age at which the disability occurs. For example, whether the disability onset occurs when the individual is "young", or in "the prime earning years", or at "post-retirement age" may have quite different consequences. Previous Canadian studies of persons with disabilities have employed a variety of data sets, including the Health and Activity Limitations Survey (HALS) and the Labour Market Activity Survey Disability Onset among Aging Canadians 2 (LMAS) (Hum and Simpson, 1993; 1995; 1996) , the General Social Survey (GSS) (Maki, 1993) , and other sources (Harkness, 1993) . Since these data are primarily cross-sectional, they do not allow strong inferences about the changes in circumstance that accompany a disability event nor the influence of the aging process itself.
In short, cross-sectional data do not allow the disentangling of individual aging effects and generational experience (or cohort) effects.
The importance of determining the rate of disability onset cannot be overstated. For example, cross-sectional data allow one to estimate the proportion of the population with disabilities at any given time. However, they cannot distinguish whether the proportion of the population with disabilities comprises, in the main, persons who have permanent disabilities; or alternatively, whether the population is, in general, characterized by many persons who have recently experienced a disability onset. Do these patterns vary by gender? By age? By other socio-demographic characteristics? To study these types of questions, it is necessary to examine panel data.
The present paper focuses on the relationships among disability onset, labour market earnings, and aging. It makes use of a new data set, the Survey of Labour and Income Dynamics (SLID), to report on the incidence of disability among Canadians with respect to age, gender, and a number of others socioeconomic characteristics; however, its unique contribution is its investigation of the incidence of disability onset, and the rates of entry into, and exit from, disability status by age group and gender.
Further, we assess the financial circumstances of those who become disabled vis-à-vis a "control group"
of Canadians without disabilities.
The next section provides a brief review of the relevant literature (mainly U.S. studies). This is followed by a description of the SLID data set, including how disability is captured in this survey. Next, we present a description of the incidence of disability by age for males and females separately, since it is known that the pattern of functional limitations exhibits gender differences (Baldwin, Zeager and Flacco, 1993) We then report on the dynamics of disability episodes with respect to age, gender, and other characteristics, and give estimates for population effects due to exit and entry rates into disability status.
Finally, the relationship between disability onset and its impact on earnings is examined for non-seniors; that is, those under 65 years of age.
Disability and Aging: Literature Review
It is common knowledge that disabilities are more prevalent among older individuals.
However, the dynamics of transitions to and from disability, the determinants of disability onset and Disability Onset among Aging Canadians 3 recovery, and trends in the number of years spent in a disabled state are less well known. Recent research, particularly in the United States, has focused on these issues. Laditka and Wolf's (1998) research is fairly typical of the work that has been done on disability onset. Their data are the widely used 1984-90 Longitudinal Study of Aging (LSOA), a panel of four interviews with noninstitutionalized Americans aged 70 and over. Disability is measured by the number of impairments to activities of daily living (e.g., bathing, dressing). As with most authors, Laditka and Wolf employ a multistate life table analysis to estimate the probabilities of transitions from one health state to another (e.g., unimpaired to moderately impaired). However, they relax the common assumption that at most one transition can take place between interviews; instead, they allow one transition per month. They use microsimulation to calculate the frequency distribution of time spent in each health state.
Laditka and Wolf's results are in line with those in the rest of the literature. The probability of an adverse transition increases with age, while the probability of recovery declines. Education has the opposite effect; lowering the probability of disability onset and increasing the likelihood of recovery.
The microsimulation results also give life expectancies in each health state for various subgroups at various ages. Females spend more time in all states than males, although they are disabled for a greater proportion of their lives. Interestingly, the expected number of years in a severely impaired state is more or less constant over time for almost all subgroups, suggesting that severe disability occurs primarily in the years just before death.
Roger, Rogers and Belanger (1992) examine the covariates of disability, using the LSOA as well. However, they employ only the first two waves of the LSOA and allow only one transition between interviews. They measure disability dichotomously (i.e., they do not differentiate degrees of disability), but allow the exogenous variables' coefficients to vary across gender and racial subgroups.
This refinement is useful since the coefficients often vary across subgroups. Rogers, Rogers and Belanger also find that disability incidence increases with age and decreases with education, while it appears to be higher ceteris paribus for individuals who are female or Black. Transitions to or from disability are examined as well. As expected, age increases the probability of disability onset and decreases the probability of recovery. Education appears to prevent disability onset, but it is not clear that it aids recovery. Males have a higher probability of transitions both to and from disability.
Marriage decreases disability onset among females; its effects on recovery are not statistically Disability Onset among Aging Canadians 4 significant except among Black females, where it increases the odds of recovery sixfold. On the whole, the results of Rogers, Rogers and Belanger support the importance of age, education and gender in determining health outcomes. The roles of race and marriage are less clear. Crimmins and Saito (1993) also use the first two waves of the LSOA to estimate separate models for transitions in each of 21 functional categories, which include bathing, managing money and walking a quarter of a mile. Ability is again measured dichotomously in each category. They find that neither age nor race is statistically significant in determining recovery. Females are less likely to recover from several kinds of disability, but more likely to recover from others. Recovery odds decrease with the severity of the impairment, the duration of the impairment and the number of additional impairments. (The effects of education and income are not examined.) The results for functional decline are somewhat different. Here age and race are significant: older individuals and nonwhite persons face greater odds of most kinds of disability onset. Gender has mixed effects; females seem to be more likely to become disabled in "activities necessary to operate in the wider world outside the home" (Crimmins and Saito, 1993, 27) but less likely to become disabled in other ways.
Finally, recent poor health and additional impairments increase the probability of functional decline.
For the most part, Crimmins and Saito's results are not surprising (excepting the insignificance of age in the odds of recovery). But their work is nonetheless valuable, since it provides detailed information on specific kinds of disability. Maddox and Clark (1992) use the 1969-79 Longitudinal Retirement History Study to examine the relationships between disability and gender, income and education. This data set samples American employed men and unmarried employed women who were 58-63 in 1968. Maddox and Clark include only those individuals present for all six interviews (ten tears) and who were either consistently poor or consistently non-poor over the period. Disability is measured on a 0 to 3 discrete scale according to the number of impairments in the following categories: physical mobility; capacity for self-care; and subjective well-being. Maddox and Clark find that women, the consistently poor, and the less educated had more disability at every interview, although there was some convergence by gender and income status over the decade. However, controlling for education and income eliminates gender differences. This result conflicts with the common conclusion that ceteris paribus women have lower mortality but higher morbidity than men.
In a later paper, Maddox, Clark and Steinhauser (1994) use the same data set to examine the Disability Onset among Aging Canadians 5 relationship between disability onset and income, although this time not restricting their attention to the consistently poor and consistently non-poor. Surprisingly, Maddox, Clark and Steinhauser find that age is not a significant predictor of disability onset, although this result may be due in part to the limited range of ages sampled (58-63 in 1968) . Both education and female gender are significant and reduce the odds of acquiring a new impairment. More central to the paper's concerns, poverty is found to increase the odds of onset, as is (lagged) income status. The statistical significance of (lagged) income status is important, since it indicates that at least some of the correlation between disability onset and poverty is due to causation running from poverty to disability. Maddox, Clark and Steinhauser also find that (lagged) disability status is significant in explaining movements into and out of poverty. Thus the causation would seem to be bi-directional, suggesting that studies of disability and income must attempt to disentangle the two effects; many studies ignore this complicating factor. As for the effect of wealth or socioeconomic status on health, Smith cites the two Whitehall studies from the UK. These studies found that health was strongly related to 'employment grade' among British civil servants. If employment grade is relatively stable over time, then this finding cannot plausibly be attributed to causation running from health to socioeconomic status. Rather, socioeconomic status affects health. However, once again it is not well understood why this is true.
The obvious explanations-that those with higher status have better lifestyle behaviours and better access to medical care-failed to explain the magnitude of the effect. At any rate, Smith's discussion of the many possible relationships between health and wealth emphasizes the need for future research.
The association between health and income or wealth is not the only one in which causal basis is questionable. The well-documented relationship between health and education has received Disability Onset among Aging Canadians 6 attention as well. Some authors hypothesize that an unobservable factor may simultaneously determine both education and health (e.g., time preference, meaning that individuals have different time horizons with respect to acquiring education and maintaining health). It is possible that childhood health affects education decisions. Berger and Leigh (1989) least squares (TSLS) techniques to isolate the direct effect of education on health. They find that using TSLS has only minor effects on education coefficients compared to ordinary least-squares (OLS), which suggests that education really does have a causal effect on health (and disability) outcomes.
Of course, education might affect health in a number of ways. Leigh (1983) A considerable body of work exists on the determinants of disability, some of which has been discussed above. But many researchers focus instead on trends in disability incidence, onset, and recovery. One of the more prominent ideas in the literature is the compression of morbidity (CM) hypothesis. Suppose there exists a fixed biological limit to gains in life expectancy. Then, as individuals gain access to better preventive health care, disability would be pushed into fewer and fewer years prior to death. The result should be an absolute decline in the number of years spent disabled; in other words, a compression of morbidity. The CM hypothesis can also be stated in terms of survival curves depicting average health in the population versus age. With CM, survival curves become more rectangular over time; health should remain at a relatively high level until soon before Disability Onset among Aging Canadians 7 death, at which point it falls precipitously. Leigh and Fries (1994) test the rectangularization hypothesis with data from the Epidemiological Follow-Up to the National Health and Nutrition Examination Survey I. The subsample used consists of all men and women aged 50 or over in 1982-84, or aged 50 or over at the time of death.
Health levels are assigned according to answers to 25 questions on difficulty performing daily tasks.
Leigh and Fries argue that the more educated have better access to preventative health care and thus in a sense 'foreshadow' future morbidity patterns. The CM hypothesis therefore predicts a more rectangular survival curve among such individuals. Overall, the results are found to support CM. More educated groups have more rectangular survival curves with fewer years of lifetime disability. The evidence is stronger for men than for women and stronger for samples including the deceased than for samples excluding them. Of course, the entire analysis hinges on the assumption that future health patterns for the population as a whole will resemble the current health patterns of the highly educated.
This assumption is not obviously true, and it is hard to see how one might even go about testing it.
Robine, Mormiche and Sermet (1998) provide additional evidence for the CM hypothesis and investigate the avenues through which morbidity may be decreasing. Based on their own earlier work, they report that disability-free life expectancy increased faster than overall life expectancy for both men and women in France between 1981 and 1991. More interesting, they find that disability decreased despite increases in the number of people with 'disabling diseases' in each age group. Although the age-specific incidence of disabling diseases rose, such diseases were less likely to result in disability.
Closer examination reveals that the fall in the disabling effects of disease was primarily among those aged 60 and over. The work of Robine, Mormiche and Sermet thus provides an optimistic account of aging in France; the country's future elderly can look forward to active lives despite the presence of disease. Guralnik (1991) , on the other hand, provides evidence for an expansion of years spent with disability, what has been called the Increasing Misery (IM) hypothesis. He uses U.S. panel data on men and women aged 65 and over from the Established Populations for the Epidemiological Study of the Elderly. Disability is defined as difficulty performing one or several of seven daily tasks. Guralnik distinguishes between two possible causes of disability onset among aging individuals. The first is a near-to-death effect; as individuals approach the time of their demise, they are likely to acquire greater disability. The second is a pure aging effect; age increases the probability of disability independently Disability Onset among Aging Canadians 8 of the number of life years remaining. Guralnik examines a subsample consisting only of individuals who died in the year prior to the final interview, thus all individuals in the subsample had approximately the same time to death when the earlier interviews took place. He finds that age is a significant predictor of disability in the subsample, indicating the existence of a pure aging effect.
1 As long as the relationship between disability and time to death is stable, this implies an expansion in disabled years as life expectancy increases. Proponents of the CM hypothesis may question the assumption of stability in the relationship between disability and time to death, but Guralnik's distinction between the two causes of disability onset provides a useful framework.
Crimmins, Hayward and Saito (1994) Considerable controversy exists in many areas of the disability onset literature. The only firmly established conclusions are that age has an adverse effect on health and that education has a beneficial one (although education itself may not be the proximate cause). There is some evidence that gender, race, income and marriage play a role. The determinants of disability are complicated, varying by type of disability and by population subgroup. It is also unclear how disability onset and recovery Disability Onset among Aging Canadians 9 will change in the future, although the best guess may be that additional years of life will occur in a moderately impaired health state. The lack of consensus in the literature partly reflects the underlying complexity of the subject. Health is affected by many variables, some very difficult to observe, and health affects many variables in turn.
The SLID Data SLID is an on-going survey of Canadian households which combines the former Labour Force Activity Survey with the Survey of Consumer Finance. The design is a revolving 6-year panel of twiceyearly interviews; one conducted in January (the labour force activity data) and another in May (the consumer finance data). The first panel of 40,155 respondents began in 1993 and ended in 1998. We analyse this first SLID panel for 1993-97. 3 In addition to demographic and other background variables, SLID provides detailed data on earnings, income, and government transfers from a variety of sources for individual respondents and for the household. 4 SLID provides information on family size and family composition, number of children by age group in each family, province of residence in each year, information on whether the respondent changed households during the year, and the number of persons with disabilities in the family.
Our special interest is in the disability status of the respondent throughout the first 5 years of the panel. The purpose of the SLID disability questions is to determine not so much the nature of the condition as its impact on activities, particularly work activities. SLID asks all respondents whether they have a long-term physical or mental health condition that limits the kind or amount of activity he/she would be able to do at a job or business, at home, at school, or in other activities (such as getting to work or leisure).
Respondents who indicate presence of a condition are reported as "activity limited".
5
In addition, respondents aged under 65 who worked during the survey year are asked whether they have a long-term physical condition, mental condition, or health problem that limits the kind or amount of activity they can do at work. Respondents who indicate this type of limitation are reported to be "limited at work". In addition, questions are asked about the duration of the disability, whether the condition makes it difficult to change jobs or get a better job, whether the condition prevents the respondent from working more or less, and whether the condition completely prevents the respondent from working at a job or business or from looking for work during the survey year.
In sum, SLID can provide a summary measure of "general limitation" of overall activity as well as a measure of "work-limitation"; both measures are self-reported.
Disability Onset among Aging Canadians 10
The Incidence of Disability by Age and Gender
Is there a dramatic increase in disability among the elderly, and if so, is there a discernible age at which this takes place? Do men and women experience the same patterns of disability with respect to advancing age? How sensitive is the measure of incidence to the different definitions of disability used?
Previous Canadian investigations of these questions have been confined to Census, HALS, and other cross sectional data sets (e.g., Cohen, 1990; Nesser, 1990) . Consequently, we begin by reporting a cross sectional pattern as well.
Graph 1 displays the relationship between age and incidence of disability for the Canadian population based upon the SLID panel for the baseline year 1993, and weighted to reflect population totals. The relationship is derived from a cross-section; this is useful if one wishes to compare this pattern with other cross-sectional studies. The upward sloping age gradient exhibited by disability incidence is evident for men and women, with no difference between genders until about age 50 or so, and some separation afterwards with men reporting a slightly higher incidence of disability after age 65. (See Graph 1) As expected, the incidence of disability among seniors (65 years of age and older) is much higher than among non-seniors. This pattern is similar to U.S. studies reporting functional status by age (Berkowitz, 1988) and Canadian studies employing different definitions of disability by age group ( Hum and Simpson, 1995) .
[Graph 1: Incidence of Disability by Age Group, 1993] Several remarks are in order, however, when comparing estimates of disability incidence across studies conducted at different times and on different populations. Disability and functional limitation are defined quite differently by different researchers, and their manner of measurement also varies widely from study to study. Thus Berkowitz (1988: 91) reports, for example, that 55.3% of Americans between 70 and 74 years of age were functionally limited in 1986, while Hum and Simpson (1995: 31) report a incidence rate of 38.6% for the same age group of Canadians in that same year. However, it is established that a definition of limitation pertaining to work in particular has the same age-profile as one employing a general measure of limitations or disability (Hum and Simpson 1995) . This pattern is confirmed in Graph 1, which also portrays incidence up to age 65 employing the work-limited definition.
To summarize, the same overall age-disability pattern reported in other cross-sectional studies Disability Onset among Aging Canadians 11 is shown in the baseline year of SLID data. Incidence of disability increases with age, steadily and dramatically, despite differences in definition, measurement, and population studied.
Incidence of disability among seniors is at least two or three times that of the general population. Work-limited definitions produce lower rates of incidence than do general-limitation definitions
The Dynamic Dimension of Disability Status
The incidence of disability at various ages fails to capture disability onsets and recovery; in other words, no hint is conveyed of the volatility of disability status from year to year. This would not be an issue if entry into disability status were an irreversible event, (and there are no recoveries or deaths to account for). However, this is not the case, and there is considerable change in disability status from year to year.
i
The nature of our panel data requires careful attention to terminology and accounting details.
In any given year, the total population (T) consists of the non-disabled ( [ Figure 1 about here]
The "circle" of N + D in Figure 1 might be viewed, in the first instance, as referring to a particular age group, or the starting population. Consequently the size of the circle will vary with the age-group, as well as over time arising from deaths (M) and sample attrition (A) due to mobility, refusal to answer, inability to locate respondents, etc. All these changes must be taken into account in panel data to keep track of the numerous status transitions. A more formal statement of the accounting flows of persons in the panel is necessary to make explicit the relationship among the different concepts discussed above and to facilitate presentation of the different interrelated flows.
ii For convenience, we detail in the Appendix (Table A1 and Table A2 ) the relationships among Incidence (p), Onset (O), Recovery (R) , the population effects of Onset (PO) and Recovery (PR) as well as mortality for 1993-94 by age groups, and separately for men and women. Net growth in disability is simply the onset rate minus the recovery rate.
Nonetheless, selected interesting features of Tables A1 and A2 are visually portrayed in Graph 2 (for men) and Graph 3 (for women), highlighting the relationships among age and disability incidence, onset, recovery, and the population effects of onset and recovery. The important feature to note is that while incidence of disability and rate of onset both display patterns which increases monotonically with age until the early 70s, the recovery rate is very different, displaying no such regular trend and appearing to be "flat" or a slight "shallow u shape". After age 70 or so for men , and slightly later for women, recovery rates rise slightly, perhaps owing to the much stronger influence of mortality.
[Graphs 2 and 3 here]
Income Receipts and Disability Onset: Broad Patterns Disability varies by age, as do work and earnings. Although economists generally accept that labour market activity and income are most usefully viewed through a life-course lens, they tend to concentrate on the education and training decisions of the young, or the retirement decisions of the elderly. In between these age-stages is the supposedly conventional work experience, but little or no attention is given to the experience of those with disabilities (an exception is Berkowitz and Berkowitz, 1990) . Furthermore, no studies in Canada exist examining the impact of a disability onset ( as noted, panel data have not previously been available). Accordingly, this section gives a brief comparison of the income receipts in 1994 of Canadians with a disability and Canadians who remained non-disabled during the same period. These patterns are illustrated in Graphs 4, 5, 6 and 7. Graph 4 portrays the pattern of individual earnings, government transfers and total family income of disabled and non-disabled men for various age groups up to age 65. The cut-off age of 65 is chosen because earnings and transfers are typically discontinuous at this point due to retirement norms and commencement of pensions. Graph 5 provides the same data for women. Graph 6 (men) and Graph 7 (women) provide the same information for disability onsets; that is, those individuals who fall into disability at various ages.
[Graphs 4, 5, 6, 7 about here]
Many of the age-related patterns are visible by simple inspection and require no lengthy commentary. However, several features are noteworthy. First, the life-time earnings profile of those with Disability Onset among Aging Canadians 13 disabilities as well as those without disabilities display the usual "inverted U" shape typically found in numerous economic studies, including those previously estimated with HALS cross-sectional data for Canadians with disabilities (Hum and Simpson, 1995: 62, 73) . But although the overall shape of the ageearnings profiles are similar in shape, not surprisingly, persons without disabilities have universally higher earnings than those with disabilities, or those who suffer an onset, as we would expect. Second, family income declines less than individual male earnings when comparing family units without, and with, a male member with a disability onset. (see Graph 6) In other words, there is some degree of "adjustment" by other family members in their income receipts (which increases) in the presence of a male member with an episode of onset (whose earnings decline). It is interesting to note that this "adjustment" effect is less strong or nearly absent in the case of females with a disability onset. (see Graph 7) Thus, it appears that the gender of the person experiencing disability onset is significant. The detailed dynamics of these intrafamilial adjustments of income, gender asymmetry, and labour supply (not to mention, social and living practices) cannot be explored here. Nonetheless, these findings confirm a pattern reported for Canadians with disabilities using LMAS data (Hum and Simpson, 1994) , and constitute a topic for further research.
Third, more interesting from a policy perspective is the magnitude and pattern of individual transfer receipts. As expected, transfers increase with age, and are numerically more important for those with disabilities, or who exp erience an onset, but there is no large "spread" in the receipt of transfers between groups, indicating that disability status per se does not "trigger" large transfer amounts. Again, the detailed exploration of government transfer programs and their target efficacy is bey ond the scope of this article.
Earnings and Disability Onset: Some OLS Results
To this point we have examined disability onset and income in relationship to age. As anticipated, there is a clear relationship between the age at which onset of disability occurs and the consequences for earnings and transfer. But to what extent are other factors involved, and is the relationship between age of disability onset and labour market activity significantly affected when we take into account other factors? We employ basic multiple regression techniques -ordinary least square (OLS) --to provide some preliminary answers to this question.
The literature on the relationship between personal and family characteristics and disability incidence suggests a number of factors that one might expect to affect disability onset as well. In addition to age, these include race, gender, education, marital status (Baldwin, Zeager and Flacco, 1993; Burtless, Disability Onset among Aging Canadians 14 1987; Smith and Kington, 1997; Stern, 1989) , and parental education (Smith and Kington, 1997) . Table A3 presents OLS estimates of disability onset in 1993-94, for men and women, as a function of age alone (to indicate the pattern of onset by age only), and then as a function of age plus other factors ( to indicate the contribution of additional factors upon the effect of age ). The regression coefficients can be interpreted as the percentage of the age group, male or female, experiencing onset of disability.
For example, men in the 70-74 age group experienced disability onset at a rate of 18.40% without any adjustment for other factors; however, after adjusting for race, education, marital status, parents' education, and residential location, the estimated onset rate is 23.34%. For women aged 70-74, the corresponding figures are 14.75% and 16.19%, respectively. (See Table A3 in Appendix for full regression results.)
It is not surprising that the estimated effects of disability onset by age are somewhat affected by the inclusion of the control variables, particularly for men. However, more noteworthy for our purposes is the fact that the age pattern of disability onset is largely unaffected; that is, while the actual percentage for each particular age group is changed, the overall pattern is similar. This is illustrated in Figures A1 and A2 , which provide a comparison of the unadjusted (age only) disability onset rates with the adjusted (age plus additional factors) rates for men and women, respectively. The pattern of rising disability onset rates, particularly after age 64, and the dip in male rates after age 75
(because of rising mortality), is essentially unaffected by inclusion of the additional control variables, although the pattern is closer for women than for men. As indicated in Table A3 in the Appendix, only education, marital status, and residence in Quebec have a statistically significant effect on disability onset in addition to age. Persons with at least a high school education, who are currently married or living in a common law relationship, or who live in Quebec are significantly less likely to experience the onset of disability.
iii One of the more intriguing questions which panel data can illuminate is how onset of disability affects future labour market earnings. The effect of disability onset on labour market activity can be captured in a rudimentary fashion by the pattern of changes in annual earnings between 1993 and 1997.
For those not disabled in the base year 1993, a disability onset is possible in any of the following years: 1994, 1995, 1996, or 1997 ; and because of the panel nature of SLID, we are able to observe earnings for an individual experiencing an onset, not only in the year of the onset but also in subsequent years as well.
This is important since the full adjustment to earnings may not occur in the same year as the disability onset. Further, the measurement of earnings on an annual basis is affected by the timing of the disability onset; that is, whether the onset occurs at the beginning (say, January) or end (say, November) of the calendar year. By partitioning the SLID sample into groups having no onset at all (the comparison group) and those having an onset lasting one, two, three, or four years, we are able to estimate the impact of disability onset on labour market earnings.
These estimates are reported in Table A4 for men and women combined. In the first column of regression results we include only age, age squared, and gender as control variables in addition to our measures of disability status: those experiencing an onset in 1994, 1995, 1996 or 1997; those with "mixed" status (that is, persons who experience both onset and recovery episodes during the period); and finally, those disabled throughout the entire period. Those with a disability since birth are deleted from this sample, since we are concerned with the impact of a disability onset.
The estimated effect of a disability onset on earnings is very striking. Referring to the first column of results, which include only age and gender as control variables, those experiencing an onset of disability in 1994 have earnings that are $7,651.60 lower by 1997; those with an onset in 1995 have reduced earnings of $9,326.10 by 1997; and those with an onset in 1996 had reduced earnings of $4,787.10 by 1997, all relative to the control group. All of these estimates are statistically significant. Those experiencing onset only in 1997 suffer a more modest, and statistically insignificant, decline in earnings.
This gives credence to our suggestion of caution that the timing during the year of a disability onset is important when examining onset and earnings in the same year, and why cross-sectional data can be unreliable. Those with a mixed history of onset and recovery have earnings that are $2,326.60 lower by 1997. Workers who are disabled throughout the period suffer a modest decline in earnings as well, but it is statistically insignificant. Since our control group are those Canadians who did not experience an onset, this implies that earnings changes for disabled and non-disabled persons are not dissimilar, although wage levels differ.
It is clear even from our preliminary regression analysis that the important factor in earnings decline is onset, not incidence per se. Furthermore, the effect of disability onset on earnings is noticeable within one full year, and by the third year, the effects of disability onset appear to be fully captured. Also of interest, male earnings rise $3,497.20 faster than female earnings during the period, reflecting gender differences in the labour market, other factors considered. Finally, earnings growth is concave, declining as workers age, as many researchers have confirmed since the pioneering work of Mincer (1974) .
The estimated effects of disability onset in the second column of Table A4 include the additional control variables of race, marital status, education, residential location, and parents' education. While education, parents' education, and some aspects of residential location are statistically significant, they have little effect on the estimated impact of disability onset on earnings; the results in the first and second columns of Table A4 are similar for the variables pertaining to disability onset. In econometric terms, the estimate impact of disability onset on earnings appears to be robust.
Concluding Remarks
Recent research (Hum and Simpson, 1999) has suggested that policies to achieve fairness in Canadian society must acknowledge that wage opportunities and earnings are non-linear with respect to age; that is, these effects vary by age or career position in the individual life course. Hum and Simpson (1996) also reported, after examining HALS, a cross sectional data set, that "degree of severity" and "type of functional limitation" are important distinctions. With the advantages provided by the SLID panel data, the present study is the first Canadian effort to address the question of "slipping into" disability with an examination of progressive aging, and what this entails for individual and family financial security. The results point to the value of panel data in studying such processes as disability onset, which are inherently dynamic, and can only be faithfully captured by data having a longitudinal component. They also highlight the importance of distinguishing between onset and its population effect, as well as the often-neglected phenomenon of recovery, when examining disability issues in Canada. Ours is a first contribution in studying the relationship between disability onsets and labour market effects, and as more and more researchers explore this panel data set, we can expect significant research findings to accumulate.
Still, our findings are interesting. For example, we confirm the overall general age-disability profile with respect to incidence previously estimated with cross-sectional data. We establish a profile of disability onset that increases monotonically with age, but note that recovery has no similar pattern, appearing uniform with respect to age. But while panel data are useful in establishing the temporal priority of disability onset and its associated income changes, our data also have limitations. We do not know, for example, prior life history with respect to episodes of disability onsets for our sample; that is, individuals who suffer no disability at the beginning of our study period may have had earlier bouts of disability . Similarly, if income levels affect health or the propensity to disability, then our short panel data set cannot disentangle a possible reciprocal association between disability onset and labour market earnings. The ideal data set would have to be lengthy panel data beginning at birth.
As with many first examinations of new data, more questions are raised than answered. The asymmetry of family income adjustment to disability onset with respect to gender cries out for further research. One can only speculate as to the internal family dynamics, and labour market challenges, which attend a disability onset of a male earner, and how that situation differs from one where disability besets the female. Also, the lack of sensitivity of response of government transfers to disability status points to the need to examine our income transfer programs, and whether the basis for calculating and granting transfers bears an acceptable relationship to family needs and circumstances. These questions should be important research items for public policy analysts and program designers. are weighted to provide estimates for the Canadian population 2 Onset refers to growth in disabled from non-disabled population; Pop.Onset refers to disability onset rate for the population;Recovery refers to rate at which disabled leave disability; Pop.Recovery refers to disability recovery rate for the population 3 Net Growth in population disability for the age group is the onset rate minus the recovery rate 3.63% 0.05% 0.61% Notes: 1 Results are weighted to provide estimates for the Canadian population 2 Onset refers to growth in disabled from non-disabled population; Pop.Onset refers to disability onset rate for the population;Recovery refers to rate at which disabled leave disability; Pop.Recovery refers to disability recovery rate for the population Recovery refers to rate at which disabled leave disability; Pop.Recovery refers to disability recovery rate for the population 3 Net Growth in population disability for the age group is the onset rate minus the recovery rate Notes: * Indicates statistical significance at the 5% level 1 Mixed refers to individuals who experience both onset and recovery between 1993 and 1997 1 A near-to-death effect seems to be present as well. 2 Crimmins, Hayward and Saito (1994) also find that the probability of a decline in health is more important than the probability of a recovery in determining the number of years in a dependent state. 3 Only the first 5 of the 6 years of SLID were available to us for analysis. Since our main focus is upon disability onset episodes from year to year, this is not a significant problem here. 4 SLID employs the Labour Force Survey (LFS) sampling frame. LFS is a monthly household survey whose sample of individuals is representative of the civilian, non-institutionalized population 15 years of age or older in Canada's ten provinces. Specifically excluded are residents of the Yukon and Territories, persons living on Indian reserves, fulltime members of the Canadian Armed forces and inmates of institutions. These groups represent an exclusion of approximately 2% of the population aged 15 or over. 5 Because of the different population groups (those who work, those aged 65 and over, etc.) and the complicated series of skips, it is not easy to characterize the measurement of general disability with a single question. However, the question (DISAB-Q3) asked of those who are aged 65 or older in 1995 reads: "Does [respondent] have a long term condition that limits him/ at home, at school or in other activities (such as getting to work or leisure?" Those who are under 65 years old, or not working are asked questions relating to possible work limitations prior to being asked DISAB-Q3. Beginning in the 1995 survey year, SLID adopted a new questionnaire skip logic which no longer posed disability questions to respondents over 65 years of age who had indicated a disability in the previous year. In effect, any elderly respondent disabled in the previous year was deemed to be disabled during the current year and all subsequent years of the survey. The effect of this convention was to ignore the possibility of recovery, or return to non-disability status, following an episode of long-term disability. 6 Self reported measures are clearly subjective, and it is possible that very old people and young people have different reporting patterns self-assessed limitations. As well, the proportion of "don't know" responses increases with age. We cannot address these issues in this study. We are grateful to Heather Lathe of Statistics Canada for guidance in interpreting SLID data and for sharing draft sections of SLID's microdata user's guide with us.
i. Volatility of disability status has important implications for program structures, policy design and service delivery. For difference whether a population with, say, 15% of its members disabled at any given time comprises persons who are per disabled population has a high turnover rate with, say, 50% of its members falling into, or recovering from, disability ever ii.
Let dD denot e t he change i n st at us from N t o D and l et dN denot e t he change i n st at us from D t o N. Onset can be expressed as a "rat e" by di vi si on by t he rel evant population; for example, the disability onset rate (OR) is the number of individuals who became disabled (dD) as a proportion of those who are disabled (D), so that t he Onset Rat e i s OR = dD/ D. Si mi l arl y, t he Recovery Rat e is RR = dN/N). However, because the groups N and D are not necessarily equal, the change effect on the total population due to OR and RR differs. Nonetheless, these effects can be calculated with appropriate weighting factors involving Inci dence. These wi l l be termed the Popul at i on Effect of Onset (PO) or Population Effect of Recovery (PR). Specifically, the sample population (or the sample population in a particular age group) consists of the population with disabilities (D), the population without disabilities (N), deaths (M) and attrition or out-of-sample observations (A). Thus, P = D + N + M + A.
Thus the rate of population growth is Endnotes Disability Onset among Aging Canadians 32 ∆P/P = ∆D/P + ∆N/P + d∆M/P + ∆A/P = [1 -π] ∆D/N + [π] ∆N/P + ∆M/P + ∆A/P, where π = D/ P i s t he i nci dence of di sabi l i t y i n t he popul at i on. We refer t o ∆D/P as the population effect of onset (PO); ∆N/D as the population effect of recovery (PR); and ∆M/P as the mortality rate in Tables A1 and A2 . The sum of these three rates is equal to the population growth rate, ∆P/P, less the attrition rate, ∆A/P. iii The significance of Quebec among the provinces suggests there may be some difference in survey response along linguistic lines, which requires further investigation to substantiate.
